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The COVID Pandemic starting March 2020 abruptly altered 



 

Major Findings 
Best practices suggest hands-on chemistry lab is the preferred method of 
learning from both student's and teacher's perspectives.  Virtual simulations 
may enhance chemical education, but should NOT replace hands-on lab 
work. 
Students may prefer to register for a zoom lecture course asynchronous or 
synchronous, but it may not be the best practice for learning as their focus is 
often divided.  The interaction in a classroom setting with other students and 
the instructor available to question, expand, re-state, practice etcetera allows 
for better focus.  

The benefits of virtual labs and online feedback sources to enhance 
Chemistry Instruction include... 

Simulations allow students to try out experiences in a safe manner 

Students learn theory and skills that will establish confidence once they start 
hand-on lab activities 

Replacement for a student who has a legitimate absence once or twice in a 
semester. 

If lab hands-on difficulties make the data unusable, a virtual simulation may 
provide new data for analysis 

The benefits of hands-on labs include... 

Collecting real information and performing real experiments 

Students must problem solve when the experiment has unexpected results 

Students have access to peers and the instructor present in the laboratory to 
question, inquiry, engage, discuss. 

According to the American Chemical Society... 
Hands-on labs are critical to the learning process across all areas of study, 
beginning with kindergarten and continuing through post-secondary 
education. Research has shown that students who engage in well-designed 
laboratory experiences develop problem-solving and critical-thinking skills, as 
well as gain exposure to reactions, materials, and equipment in a lab setting. 



Sustained investments in hands-on experiences help inspire students to 
further their education and prepare them for high-technology careers by 
fostering skills sought by potential employers. 

Hands-on experiences significantly advance learning at all levels of science 
education when appropriately designed and guided by qualified educators. 
During hands-on chemistry activities, students directly and safely investigate 
chemical properties and reactions, utilizing laboratory apparatus and 
instruments. These activities are essential for learning chemistry and 
improving science literacy. Web-based and computer-simulated activities may 
help increase student exposure to chemistry, reduce costs, and eliminate 
hazardous waste and safety concerns; however, these tools cannot be 
considered as equivalent replacements for hands-on laboratory experiences. 

The American Chemical Society believes that there is no equivalent substitute 
for hands-on activities where materials and equipment are used safely and 
student experiences are guided. The Society supports sustained investments 
to provide the facilities, equipment, curricula, and professional development 
needed for effective hands-



3. A HANDS-ON LEARNING ENVIRONMENT DEVELOPS CRITICAL 
THINKING SKILLS 
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